Methods

RT-PCR analysis
Total RNA from at least triplicate samples with around 1 million cells each was isolated using either QIAsymphony automatic purification system or RNeasy Plus Mini kit, according to manufacturer's instructions (Qiagen). Total RNA was used for reverse transcription with the iScript cDNA synthesis kit (Biorad) and Px2 Thermal Cycler (Thermo Scientific) . To analyze gene expression, PCR reactions were performed in duplicate using 1/25-th of the cDNA per reaction and the QuantiTect Primer Assay and Quantitest SYBR Green master mix (Qiagen).
qPCR was performed using the Rotor-Gene Q (Qiagen) 5 min at 95°C, 5 s at 92°C, and 20 s at 60°C for 37 cycles followed by melt to check the specificity of the amplicons from 50 to 99°C raising by 1°C each step. Relative quantification was performed against a standard curve and quantified values were normalized against the input determined by PPIG. The primers used for the analysis are listed in Supplementary Table S1 . The results are presented as presented as mean ± s.e.m. and statistical analysis was performed using a confidence level of 95% (α = 0.05) with the two-tailed Student's t-test for comparing two groups or one-factor ANOVA with Dunnett test for comparing multiple groups against control and P < 0.05 was considered significant.
Immunocytochemistry
Around 100,000 cells per sample were fixed with 4% paraformaldehyde for 10 min at room temperature, washed with PBS, and permeabilized and blocked for 1 hour at room temperature in 0.3% Triton X-100, 5% normal donkey serum, and 1% BSA in PBS. The cells were incubated overnight at 4°C with primary antibodies in 0.3% Triton X-100, 2% BSA in PBS. Cells are washed three times with PBS and incubated for 1 hour at room temperature with secondary antibodies in 0.3% Triton X-100, 5% normal donkey serum, and 1% BSA in PBS. The nuclei were stained with DAPI. All antibodies used are listed in Supplementary Table S2. Representative images are shown from at least three independent experiments.
Flow cytometry
For flow cytometry analysis, 1 million cells per sample were harvested with Accutase, washed with PBS, and fixed with 4% paraformaldehyde for 30 min at room temperature. Cells were washed twice with PBS and blocked for 1 hour at room temperature with 0.3% Triton X-100, 5% normal donkey serum, and 1% BSA in PBS. Cells were then incubated overnight at 4°C with primary antibody in 0.3% Triton X-100, 5% normal donkey serum, and 1% BSA in PBS. Cells were washed twice with PBS and incubated for 1 hour at room temperature with secondary antibody in .3% Triton X-100, 5% normal donkey serum, and 1% BSA in PBS. MEA dishes were sterilized by rinsing 3 times in sterile deionized water, once in 70% ethanol and once in 100% ethanol. Dishes were then capped and inverted in a covered petri dish, and baked at 50˚C for 4-5 hr. A polyethyleneimine (PEI) base coating was deposited by adding 500 ml of filtered (0.22 μm filter) 0.1% PEI in sodium borate buffer (15 mM; pH 8.4) to each dish and incubating at room temperature for 1 hr. Immediately following aspiration of the PEI solution, dishes were washed 4 x with 1 ml deionized water, and air-dried overnight in a tissue culture hood. 75 μl of a sterile Matrigel solution diluted 1:30 in KnockOut DMEM/F12 was added directly over the electrode grid, and the dish was incubated for 1 hr at 37°C in a tissue culture incubator. The Matrigel solution was then removed and 50 μl of 2.5 µM guggulsterone in NB media containing approximately 100,000 cells were plated onto the surface of the MEA and incubated at 37°C for 30 min to allow cell attachment. The DA neurons had been previously cultured on Matrigel in 2.5 µM guggulsterone in NB media for 65 days and were removed from the plate by mechanical trituration. After the 30 min incubation, 550 μl of NB media was added to the MEA well and incubated at 37°C for 24 hours. Media was exchanged and then every 3-4 days thereafter.
Voltage data were sampled simultaneously on all electrodes at 12.5 kHz with a hardware filter bandwidth of 200-5000 Hz, and saved to computer with AxIS software (Axion Biosystems). To remove high-frequency electrical noise before neuronal spike detection, raw signals were treated in software with a 200-2500 Hz single-order Butterworth band-pass filter. Action potential spikes were identified with a detection threshold set to ± 5 times standard deviation of the baseline electrode noise. This threshold generally equaled between 7.5 and 11.25 μV. Colorcoded spike rate maps were made with AxIS. For spike raster plots and inter-spike interval histograms, time-stamps of detected spikes were exported to Neuroexplorer (NEX Technologies). Two independent recordings were performed. 
Supplementary
